Integrated Project Management
Using Earned Value

WO, Office of BROOKHF,
P RAJEN
4 Science NATIONAL LABORATORY

U.S. DEPARTMENT OF ENERGY




* Welcome, Introductions and Administrative
ltems

* 2 Important Questions:
 Why are we doing EVMS?
« Why are we doing this training?
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Question #1 —
Why are we doing EVMS?

®* OMB Circular A-11, Part 7:

— “All major acquisitions with development effort will include the
requirement for the contractor to use an Earned Value Management
System (EVMS) that meets the guidelines in ANSI/EIA Standard—
748 to monitor contract performance.”

— “EVMS is normally used on Fixed-Price Incentive contracts and
Cost Reimbursement contracts for major acquisitions. EVM shall
also be used on Firm-Fixed Price and any other type of contract
or task order that meets the major acquisition threshold if that
contract or task order contains a significant amount of development
effort.”

— “Agencies should have well documented thresholds clearly
disseminated and implemented across the organization. Earned
Value is required on all of these contracts because of their inherent
risk.”
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EVMS Requirements Flow-down

rFederal Goyi DOE BNL ProJect:
Requirements Orders Standards Based Documentation

- Management System
DOE Order 413.3B (SBMS)

“Program & Project

Management...”
Earned Value

OMB l Management System Projec;t

Circular . Program Description
A-11, National and

part 7 Consensus 11 EVMS Procedures
Standards

ANSI/EIA-748-B
“Earned Value
Management Systems”
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DOE EVMS Compliance

. Projects with Total Project Cost _ F
(TPC) = $50M but < $100M Requirements
= Requires contractor self- = Must use ANSI-748 Compliant
assessment Management System by Critical
- Requires certification by Office of Decision (CD) 2

Science = Must attain certification no later

. New Contractors who have than by CD-3
replaced contractors with certified =~ = Contract Performance Report
EVMS require re-certification (CPR) formats - DOE Guide

. >$100M: APM participation in 413.3-10 does not require CPR
Certification Review formats; tailoring suggested
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DOE EVMS Compliance

r

Projects with Total Project Cost
(TPC) 2 $20M but < $50M

= Requires contractor self-
certification

Office of
Science 6
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Requirements

= Must use ANSI-748 Compliant
Management System by Critical
Decision (CD) 2

= Contract Performance Report
(CPR) formats - DOE Guide
413.3-10 does not require CPR
formats; tailoring suggested
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EVMS Certification

°* BSA Contractor
Certification for BNL

Site Received Sept
Director, Brookhaven National Laboratory
President, Brook_haven Science Associates, LLC 1 5 2 O O 8
Brookhaven National Laboratory ]

Directors Office, Building 460
Upton, New York 11973-5000

Department of Energy
Washington, DC 20585

SEP 1 8 77

Dear Dr. Aronson:
It is a pleasure to inform you that Brookhaven Science Associates, LLC (BSA, LLC) at the

Department of Energy Brookhaven National Laboratory has successfully demonstrated [ ) o o
compliance of its Earned Value Management System (EVMS) for non-information technology - e C e r I I e
capital asset projects greater than $20 million with the American National Standards

Institute/Electronic Industries Alliance (ANSI/EIA)-748-A. E V M S W I t h

This certification is based on the Department of Energy’s EVMS review of Earned Value
Management System Program Description, Version 1.4, dated April 2008. Your team is to be

commended for attaining this EVMS certification. The acceptance of the BSA, LLC EVMS will S e I I a C e R e e
apply to all company acquisition projects requiring EVMS. u rV I n VI W

The Department of Energy expects BSA, LLC to maintain its EVMS through surveillance

programs. Recognizing that management systems are dynamic to meet changing business needs e e C e I I l e r
and to improve effectiveness, we encourage continuous improvement as long as compliance with

the ANSI/EIA-748-A is maintained. BSA, LLC shall notify Office of Engineering and

Construction Mangement of any changes to its EVM System.

The Department of Energy congratulates BSA, LLC on this certification. BSA, LLC has

achieved a a::igm(;;imcam milesi?ne by demonstrating a perf;‘;rf € measur t system that
provides vali and is effective in managing project ‘ormance. () A I EV M S
Sincerely, n n u a
A o Internal Surveillance
Paul Bosco

Director, Office of Enginecring aod Reviews Conducted

cc: Daniel Lehman, SC-28
Jack Surash, EM-50
Tom Brown, SC-22.3
Frank Crescenzo, FPD-BSO

Ico), Ufice of BROOKHAVEN
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EVMS History

® 1950’s:

Program Evaluation Review Techniques [PERT] Implemented

® 1960’s

1960 - Implementation of PERT resulted in 11 reporting formats, including “cost of work
report

1964 - PERT Cost

1967: Cost/Schedule Control Systems Criteria (C/SCSC)Effort led by U.S. Air Force;
Department of Defense (DoD) implemented 35 Criteria for work over certain funding
thresholds

* 1970’s:

DOE—Performance Measurement System (PMS)

e 1990’s:

36 C/SCS Criteria revised down to 32 and ANSI/EIA-748 officially issued in 1998

e 2000’s:

| 7 Office of
4 Science

U.S. DEPARTMENT OF ENERGY

Oct 00 - DOE Order 413.3

Mar 09 - GAO Cost Estimating Guide
June 09 - NDIA ANSI-748 Intent Guide
Nov 10 - DOE Order 413.3B

Mar 13 - ANSI-748C

BROOKHELAVEN
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Question #2 —
Why are we doing this training?

® This training Is intended to provide the
Project Managers, Control Account
Managers, and the Project Controls Staff
with a clear understanding of the BNL
Earned Value Management System

* BNL conducts annual self-surveillance
reviews

* BNL periodically undergoes a formal
Surveillance Review by Office of Science.
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EVM System Elements

EVMS
Processes Tools People/Culture
Offi f
o Science 0 BRODKHRUEN,
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EVMS Processes

_ *  Authorizing the Work
Org anize «  Accounting for Costs
*  Assessing Progress
* Analyzing Deviations
*  Forecasting Outcomes

Plan « Managing Change
* Internal Changes
+ Define Project Objectives + External Changes
*  Work Breakdown Structure * Re-Baselining
*  Preliminary Project Schedule
. Proposal/l%/usinjess Case Execu_te &
Monitor

* Finalize the Project Baseline

*  Work Breakdown Structure

* Budget & Schedule

* Schedule & Budget Reserves Control
+ Risk Management
Project Execution Plan

PP =S5" Office of BROOKHAUEN
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Principles of EVMS (from ANSI/EIA-748C)

* Plan all work scope for the program from inception
to completion

* Break down the program work scope into finite
pieces that can be assigned to a responsible person
or organization for control of technical, schedule,
and cost objectives

* Integrate program work scope, schedule, and
cost objectives into a performance measurement
baseline plan against which accomplishments may
be measured

® Use actual costs incurred and recorded In
accomplishing the work performed

V/ Office of BROOKHAVEN
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Principles of EVMS (cont’d)

®* Objectively assess accomplishments at the work
performance level

* Analyze significant variances from the plan,
forecast impacts, and prepare an estimate at
completion based on performance to date and work
to be performed

®* Control changes to the baseline and maintain the
baseline throughout contract execution

* Use EVMS information in the organization’s
management processes

V/ Office of BROOKHAVEN
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EVMS Program Description

> Organized into six sections:
Project Organization and Baseline Planning
Earned Value Analysis and Progress Reporting
Accounting
Subcontract Management
Change Control
. Surveillance and Maintenance
» And four appendices:
A. Crosswalk of the ANSI/EIA-748-B 32 Guidelines
B. Abbreviations, Acronyms and Glossary of Terms
C. Roles and Responsibilities
D. EVMS Procedures
> On April 13, 2007, incorporated in BNL/BSA'’s:

oOghkwnE

Standards-Based Management System (SBMS) H{ﬁpl}lﬂﬁﬂ[ﬂ
..._-,-r-'i L LARY r]t.n.l_lh:n;:n}:

as Program Description document (became BSA/BNL policy).

P== Office of I:> BROOKHEVEN
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../System Documents/EVMS Program Description 070214.docx

EVMS Procedures

» Eleven EVMS implementing procedures
supplement the EVMS Program Description:

PM-1.0 Preparation & Control of EVMS Procedures
PM-1.1 Project Execution Plan
PM-1.2 Project Work Breakdown Structure

PM-1.3 Project Organizational Breakdown (OBS) &
Responsibility Assignment Matrix (RAM)

PM-1.4 Control Accounts, Work Packages & Planning Packages
PM-1.5 Work Authorization

PM-1.6 Project Schedule

PM-1.7 Cost Estimating

PM-1.8 Performance Measurement & Monthly Status/Reporting
PM-1.9 Change Control

PM-1.10 EVMS Surveillance & Maintenance

PP =S5" Office of BROOKHEVEN
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BNL Manages Projects with
Proven Systems and Software

| * Fiscal Year Budgets

A PRIMAVERA Deltek Cobrax~ Peoplesoft.
Scheduling > Cost and Earned Value ) _
Software Management Solution Financial
Management System

* Milestones - Budget Baseline « Authorized Funding

» Critical Path « EV Calculations « Commitments

* Deliverables | » Analysis  Actual Costs

* Resource Loading « Reporting

* Progress Updates
Brookhaven Budget Office

Standard
Rates & Burdens

* Burdens
» Rates

] « Escalation
/7. ), Office of BROOKHFEAVEN
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Cost/Schedule Baseline Development &
Measurement

WBS & —
WBS Dictionary Web based Activities, P~ A
Resources: Cost Estimating Durations
-L h :

_le?g; ours (CED) Primavera 6.2
“Travel $ Resources Schedule
Schedule: Integrated «Develop Logic/dates
.. Project Database *Timephase resources
-Activities :
_Durations (|PD/|PDV2) Milestones
Risk ID &
Assessment
BOE
|terative
Process to
develop Resources
Proposed Reporting Schedule
Baseline
W& ), Office of BROOKHEVEN
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Key EVMS Terms

EAC
DOE Contingency
CBB
Management Reserve
g | BAC
PM
Schedule Variance Cost
Variance
=
Completion
Date
PP =S5" Office of BROOKHAUVEN
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EVMS Terminology

* BCWS — Budget Cost for Work Scheduled [PV]
* BCWP — Budgeted Cost for Work Performed [EV]
* ACWP — Actual Cost of Work Performed
° SV — Schedule Variance [BCWP-BCWS]
° CV — Cost Variance [BCWP-ACWP]
°* BAC — Budget at Completion
°* EAC — Estimate at Completion
°* VAC — Variance at Completion [BAC-EAC]
° PMB — Performance Measurement Baseline
° CBB — Contract Budget Base
WO, Office of BROOKHRVEN
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Assessing Accomplishments

Given:

* ldentical units to be produced: 100
® Units complete (with none in process): 40
* Budgeted/targeted hours for each unit: 10

* Hours expended to date: 500
* Non-recurring “setup” effort: None
° Point in 5-month project: End of Month 3

Question: What is our percent complete?

7 Office of
4 Science
S. DEPARTMENT OF ENERGY

BROOKMHEAVEN
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BCWS: The Time-Phased Budget Plan

Activity 1 |
100 100 80

Activity 2 |

Activity 3 |

BCWS

V6, Office of BROOKHIAVEN
J SClence NATIONAL LABORATORY
U.S. DEPARTMENT OF ENERGY 2 1 BBQQKH&\ZEN SCIENCE



ACWP: What’s Been Spent

Activity 1 |
100 | 100 80 280
Activity 2 |
200 300 [ 50 550
Activity 3 |
70 100 100 100 370
BCWS = 100 370 480 150 100 1200
Time Now
BCWS =950} Spending | 159
ACWP = 800 Variance
6> Office of BROOKHIAEN
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BCWP:
The Budget for the Comgleted Work

100% COMPLETE (280)

Activity 1 |
100 100 80
Activity 2 80% COMPLETE (440)
Activity 3 73% COMPLETE (270)
70 100 100 100
'BCWS = 100 370 480 150 100 BAC= 1200
Time Now
Cumulative BCWP = 990
ARG a5 BROOKIAAEN

4 Science
U.S. D

EPARTMENT OF ENERGY
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Calculating Schedule and Cost Variances

Activity 1 |
100 | 100 80 280
Activity 2 |
200 300 [ 50 550
Activity 3 |
70 100 100 100 370
BCWS = 100 370 480 150 100 1200
Time Now

SV = BCWP - BCWS CV = BCWP-ACWP

=990 -950 =+ 40 =990 - 800 =+ 190

W76, Office of BROOKHEUVEN
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Key Data Comparisons

950 BCWS _
0 BCWP Schedule Variance (SV)

soo ACwp  Cost Variance (CV)

2100 BCWR  (BAC - EV)

1200 BAC _ _
> EAC }VarlanceAt Completion (VAC)

r'/ Office of BROOKIHUEN
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Budget vs. Funds

°* Budget: Management-sanctioned estimate for total task
phased over baseline schedule; basis for earned value
performance measurement

* Funds: Current estimate of total dollar requirements, phased
by distribution period

Performance

Measuremew

Baseline

Replanned PMB

UNDING
PROFILE

Time

PP =S5" Office of BROOKMHAUVEN
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What is EVMS?

* It's not: * Whatlitis:
— A reporting requirement — A systematic PM process that
— A panacea for project results in an integrated plan
problems against which performance is
— Just the EV metric, or the measured objectively
ability to generate the data — A systematic approach for
elements calibrating the health of a

project
— A tool for establishing
meaningful forecasts of cost

and schedule positions at
project completion

— A software system

EVM doesn’t solve problems.
If done right it will only point them out.

PP =S" Office of KM
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Survelllance Reviews

From:
Re-certification Approach N\ EURANE Y 7 AR Y
Every two years or at contract ‘1_" -
midpoint

o . | Continuous
Risk based, data driven

Risk Matrix Improvement causes us
Portfolio focused to thinI( about

Data sources include contractor
self- assessments, project peer

upstream process not
reviews, Integrated PARS || downstream damage

Why did they change?
Common Goal:
Maximize results via continuous,
real-time feedback and
assistance; benefits all
stakeholders
Minimize surveillances costs by

~ reducing on-site reviews and
776>, Utice of jisruption to the projects RROOMHLTEN

Sctence 2 NATIONAL LABORATORY
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Survelllance Reviews

* Uses PARS Il Reports

 Other data sources:
 Contractor’s EVMS self-

Stage 1 Surveillance surveillance documentation
— Ongoing Monthly » Assessments conducted relative to
Analysis and Risk project performance and EVM
Assessment system health

« |dentify data disconnects, negative
trends, and significant change that
may point to systemic issues

: " Office of BROOKHFAEN
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Survelllance Reviews

* |dentifies the contractor’'s EVMS
processes to be reviewed, the
selected projects, and the
anticipated timeframe.

* Uses a continuous, data-driven
approach, the surveillance may be
conducted over several months or
during a single review.

 Most surveillances will be off-site
reviews of individual projects.

Stage 2 Survelillance
— Desk Top review

:f Office of BROOKHFAEN
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Survelllance Reviews

o

Stage 3 Survelllance —
On Site Review

" Office of
Sc:ence

Interviews with CAMs, management,
and other project staff

Observation of demonstrations of
tools and traces that could not be
done remotely

Physical verification of progress to
assess reported work performed is
accurately reflected

A focused review, specifically to
assess concerns raised in stages 1
and 2

May result in Corrective Action
Requests (CARSs) that require formal
responses by BNL- Corrective Action
Plans (CAPSs)

BROOKHFEAVEN
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BROOKHAVEN SCIENCE



Survelllance Reviews

o,

Stage 3 Survelillance

— Scope of Review

J

' Office of
l Sc:ence

Is the EV data accurate, timely
and reliable?

Is the EVMS being used to
manage the project?

Does the EV data represent all
of the required scope?

Does the EVMS comply with
ANSI/EIA-7487

BROOKHFEAVEN

32 NATIONAL LABORATORY
EEEEEEEEEEEEEEEEE



Survelllance Focus

CAM Interviews will focus on these process areas:

* QOrganizing ®* Managerial analysis &
authorization * Performance Measurement for
* Indirect cost management ® Subcontract Performance
Measurement
P76 ), Office of BROOKISAVEN

= Sctence NATIONAL LABORATORY
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EVMS Processes

Organize

Plan

Define Project Objectives
*  Work Breakdown Structure

* Preliminary Project Schedule
Proposal/Business Case

* Budget & Schedule

Risk Management
Project Execution Plan

| 7 Office of
4 Science

U.S. DEPARTMENT OF ENERGY 34

Authorizing the Work
Accounting for Costs
Assessing Progress
Analyzing Deviations
Forecasting Outcomes

Managing Change
* Internal Changes
* External Changes
* Re-Baselining

Execute &
Monitor

Fipalize the Project Baseline
*  Work Breakdown Structure

* Schedule & Budget Reserves

Control

BROOKHEAVEN

NATIONAL LABORATORY
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Unsuccessful projects?

pPP=S" Office o

4 BROOKHEVEN
Science NATIONAL LA ATORY
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Why Do Project Fail?

" Unclear requirements

" Unrealistic timescales or budgets
" Scope creep

" Poor risk management

" Poor processes/documentation

7 Office of BROOKHEAVEN
4 Science
U.S. DEPARTMENT OF ENERGY 3 6
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Define Project Objectives

" Develop the Work Breakdown Structure

" Define WBS Elements

" ldentify Control Accounts

" Develop the project execution model [CPM]
" Estimate resources

P76 ) Office of BROOKHEVEN
4 Science
U.S. DEPARTMENT OF ENERGY 3 7
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Project Execution Plan

> |dentifies the
organization, plans, and
systems used to

Project 1;::::::0:1 Plan m an ag e p rOJ e Ct
National synch;(;:i«;:tLight Source I ‘/ I d e n tl fl eS th e m |SS | O n
need

v Defines project scope,
cost and schedule
v'From project planning to
project completion to
operations
> Complies with DOE 413.3B

» Complies with BSA/BNL’s
EVMS

W76, Office of BROOKHEAVEN
@ Science NATIONAL LA ATORY
U.S. DEPARTMENT OF ENERGY N
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Work Breakdown Structure (WBS) Defined

A product-oriented family of
hardware, software, services, and
other program/project elements
which collectively represent the
total scope of the project.

Originally developed by the DoD as a cost
estimating tool, the WBS is a key ingredient
to an integrated PM process and serves
many purposes

G o BROOKHEAEN
-4 Science NATIONAL LA ATORY
U.S. DEPARTMENT OF ENERGY 3 9 OOOOOOOOOOOOOO E



Generic WBS Sample

Level 1
Common Elements

g ;";E ?g Level 2

“ s g =) = ewve

Facility 1 Facility 2 SlE2EZ
] z = o B
- a :. -
SV R 5 e

Furniture, Fixtures,
Site Prep Structure Utilities & Office

Equipment

Level 3
l Grading & Substructure Electrical Fire
_ Lamdscaping l & Foundation I Swstems ' Protection |
_l Site LHilities _l Superstructure l Hw AL _l Communications I
J J Systems

I

: . zlu pr:::r & I_| :ﬁ!;i l _l Plurmbing Monitoring, Level 4
[ qF i | ' B Detection &
acilities "
i i Access
4 Conveying 1 Cantrol
1
Figure II-1. Product-Onented WBS Example
p e sHUUKHAVEN
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WBS Standards

An effective project WBS should have these attributes:

" Product (or deliverable) oriented

" Reflects ALL work scope associated with the project (even
far-term effort not planned in detail)

" Clearly identifies every element as to content and
distinguishes from all other elements

" Correlates every element to the statement of work

" Detalled enough to support effective management (i.e.,
extended to the control account level)

" Provides the necessary framework to identify the effort to
the performing organization(s)

G o BROOKHEAEN
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WBS Dictionary example

Tank/Silo Vessel

The Tank/Silo vessel 1s the main Tank/Silo container. This includes the metal, plastic,
concrete or wood structure of the container, and shielding and insulation integrated
into the container structure.

It includes the combination of labor that results in the design, development,
construction, and/or operation of the Tank/Silo Vessel. This includes any
Professional, Engineering, and Scientific Labor (e.g., engineers, analysts,
programmers, scienfists, and architects), Craft/Trades Labor (boilermakers, pipefitters,
sheet metal workers, insulators, electricians, welders. etc.), General Labor, and
Management and Administrative Labor.

This does not include support structure for the tank/silo superstructure, any piping or
conveying systems for loading and unloading equipment, or imsulation and shielding
not integrated into the container structure (access and finishes).

PP =S5" Office of BROOKHEVEN
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Responsibility Assignment Matrix [RAM]

Functional Organization

Offlce of
4 Science

U.S. DEPARTMENT OF ENERGY

Wind
Turbine
~__ @@ /
/—kﬁ Y /
Nacelle Tower
~__ @@ ~ @@
Y
Drive Train
| | |
f ) [ Connector b |
Gear Box Shafts Generator )
Mechanical Control
Design Account
—————————— - —{wp —{wp ——
Materials Control Control
Engineering Account Account
Structural
Design
BROOKHEWEN

NATIONAL LABORATORY
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mmo

Sample BNL Project ram

Engineearing
Dy,

Fhysics Div.

Fabrication
Svcs

Design Dept.

Project WBS

e

1.4

| Design ] [EHuﬁmm ] [cm-rsmnmn] [ ﬂ_:;immrﬁﬁrmm'-]

1.5

CA
D. Smith
F1200k

A
F. Czemas
E23125K

CA
L. Wance

$2000K

CA
M. Robbins
23000%

CA
B. Lazer
S1000K

CA
5. Parks
2300k

CA
B. Goldman
F1875K

cA
H. Martin
3350K

CA
L. Wance
250K

A
R. Micks
5230K

CA
E. Goldman
HTEK

CA
M. Robbins
300K

Control Acco unts




Control Account Characteristics

® Control Accounts (CAs) represent natural decomposition
of WBS designed to support responsibility assignment
and accountability for cost, schedule, and technical
performance

« CAs assigned to only one responsible Control Account Manager
(CAM)

« CAM may rely on one or more organizations to execute CA work

« Control Account is authorized via a formal Work Authorization
Document that identifies scope, budget, schedule and
responsibility

« Detailed plans are established in Control Account Plan (CAP)
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Dollarized RAM

WBS Level Description CA# OBS CAM % Complete Budget
10109020271 6 PROJAREA 12 WEST PIDs 12345 F&l lohnson 60.5 54,234,555
1010902027101 7  Project Management 12346 F&l Wilder 368.3 51,162,122
1010902027102 7 AREA 12 W PIDs 12347 Engineering Eastwood 85.2 5836,448
1010902027103 7 AREA 12 W PIDs 12348 Engineering Wilson 65.5 52,179,585
101090202710301 8 05AREA12W PIDs 12349 Engineering Jackson 82.6 5509,508
1010902027103A1 8 06 Substation 6-1-3401 Zone 1 12350 Construction Smith 100 579,356
1010902027103A2 8 Substation 6-1-3402 Zone 1 12351 Construction Coulter 56.7 5119,728
1010902027103B1 8 U12G Sub 12-2A-1/2 Replace OFC w/PMH7 Zone 1 12352 Construction Hunter 43.6 583,294
1010902027103B2 8 U125 Portal Yard Disconnect OFC/Abandon in Place Zone 1 12353 Construction Sandman 8.5 514,576

" The RAM is a valuable tool for both contractor
and DOE:
= |dentifies each CA and the resources assigned
= |dentifies responsible CAM
= Provides for assessing manageability of each CA

PO, Cffice of BROOKHEVEN
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Control Account Manager (CAM)

" Who i1s a CAM?

= Could be first line supervisor, scientist, cognizant
engineer, second line manager (or even the PM on a

small project)
= Technically qualified to:
= Manage Control Account effort
= Understand EV information as management input
= Make decisions regarding CA work execution

= Assigned via a formal Work Authorization
Document

G o BROOKHEAEN
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Control Account Manager (CAM) (cont’d)

" CAM Responsibilities

= Make significant contributions in development of project baseline
plan [WPs, activities, resources etc.]

= Manage execution of work according to authorized CA Plan
= Monitor performance, communicate progress and forecasts

= Analyze deviations from baseline plan and implement corrective
action plans

= Monitor and manage risks and opportunities
= |dentify and manage changes to scope and baseline plan

In other words, the CAM is
» Fully responsible for cost/schedule/technical performance
> Key to the success of the contractor’s EVMS!

PP =S" Office of
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Help and Support for CAMs

" Project Controls Personne

w y Office of
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Facilitators of entire EVMS
Are NOT the CAMs but sup

Drocess
nort their

planning, scheduling and re

Gate keepers for integrated
baseline for project

Responsible to Project Man
that EVMS provides valid, ti
accurate information
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Help and Support for CAMs(cont’d)

" Project Controls Personnel Responsibilities:

= Ensure that EVMS-compliant and management-approved
processes are documented

= Provide a robust EVMS training program to entire project
team

= Ensure that project team is using EVMS information
correctly

= Ensure that implementation of EVMS complies with
approved company processes and procedures

= Ensure that baseline and performance information is
generated correctly

= Ensure that only authorized and appropriate changes are
made to baseline

= Ensure that EVMS data is truly reflective of objectively-
determined progress and forecasts

IO, Ufice of BROOKHEVEN
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EVMS Processes

Organize

Authorizing the Work
Accounting for Costs
Assessing Progress
nalyzing Deviations
recasting Outcomes

« Define Project Objectives
*  Work Breakdown Stijucture

*  Preliminary Project $chedule
*  Proposal/Business Case

| 7 Office of
4 Science

U.S. DEPARTMENT OF ENERGY

Finalize the Project Baseline

Risk Management
roject Execution Plan

Execute &
Monitor

Work Breakdown Structure
Budget & Schedule
Schedule & Budget Reserves

52

Managing Change
* Internal Changes
* External Changes
* Re-Baselining

Control

BROOKHEVEN
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Baseline Concepts

" The project has a single integrated baseline
which is Performance Measurement Baseline
(PMB)

" The PMB represents resource plan for work
phased to meet contract milestones

" The PMB and current work plan are normally
different

" PMB is altered only through formal change
control process

G o BROOKHEVEN
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Performance Baseline

" A performance baseline deals with the approved
TPC, CD-4 completion date, or performance and
scope

" There is only one original PB and it is documented
at CD-2 Approval. The PB represents DOE's
commitment to Congress to deliver the project’s
defined scope by a particular date at a specific

COSt.

" It represents something different from the
PMB

PP =S" Office of
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Control Account Planning and Scheduling

CONTROLACCOUNT PLAN

r Office of BROOK
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Work Package Description

" A work package is a natural subdivision of work
within a control account

= Jtis a task or grouping of work items...

" A work package has a scope of work, with time-
phased resources, and has a method for
assessment of accomplishments while work is In
process (EV technique)

It is comprised of one or more activities in detailed
Schedule...

e S toncs BROOKHEUEN
U.S. DEPARTMENT OF ENERGY
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Typical Work Packages

Design drawing package
Develop quality plan

Establish fire protection design
basis

Conduct design review
Develop computer simulation

Construct concrete wall
Place concrete slab, Area 31
Install 3" pipe, Area 2c

Install stack liner

Test instrumentation equipmglm Zen

57 NATIONAL LA ATORY
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Schedule Development Process

Define scope and required activities
Establish sequence/relationships
Estimate activity durations

Estimate activity resources

Define calendars

_et scheduling software determine the
oroject schedule

If necessary, makes changes to 1-5

o0 A~

~
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Types of PDM Relationships

Finish-to-Start
Start-to-Start

Finish-to-Finish

Start-to-Finish

Leads / Lags

PO, Office of BROOKHEVEN
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Finish-to-Start

[ Mix Concrete

~

r

J

.

Pour Concrete ]

" Activity D can start as soon as A finishes
" Conventional (Default) Relationship

7 Office of
4 Science
U.S. DEPARTMENT OF ENERGY
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Lags

) (-

[ Pour Concrete Place Furniture ]

J \.

" Activity D can start 5 days after A finishes

7 Office of
4 Science BHO“KI‘%"EN
U.S. DEPARTMENT OF ENERGY 6 1
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Start-to-Start

r

A
-
Dig Trenches
[Crew #1]
\
B
+4 Install Irrigation
Pipes
L [Crew #2]

" Activity B can start after A starts

Office of

4 Science
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Finish-to-Finish

Y
Submit Final
Design
Documents )

Z
Design Project
Management

® 7 cannot finish until Y finishes

PP =S5" Office of BROOKHEVEN

4 Science 63 NATIONAL LA ATORY
.S. DEPARTMENT OF ENERGY BROOKHAVEN SCIENCE



Start-to-Finish

—

)

" The successor can't finish until the predecessor
starts (huh?)

® Seldom used

PP =S5" Office of BROOKHEAVEN
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Calculating The Network

1. Activity Durations
2. Forward Pass
3. Backward Pass

o) BROOKHZEAEN
KATORY
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Estimate Task Durations

" Developed for each
activity, preferably by
activity “owner”

" Expert Judgement/History

" Shorter is generally better
than longer [but realistic Is
most important!]

" Generally assumes normal
conditions (manpower,
equipment, calendar, etc.)

®" Neither “success oriented”
nor padded

" Document assumptions

PP =S5" Office of BROOKHFAVEN
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CAM Schedule Responsibilities

" The CAM owns the schedule and has the
responsibility of ensuring all activities and [realistic]
durations are included in the P6 schedule and are
completed as established.

® CAMs must be aware of the timing for procurement
activities and must incorporate them into the
general project planning.

AR BROOKHRUEN
u.s. DE;’ARTMENT OF ENERGY
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Program Evaluation Review Technique (PERT)

[ Activity Duration? ]
: + +
Duration = 2 462“ b

a - optimistic time estimate
b - pessimistic time estimate
m - most likely time estimate

6> Office of BROOKHEVEN
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Activity B
10 Days
Activity C
20 Days
Project
30 Days
6/8/10 7/15/10

The project duration is equal to the sum of durations for
the longest path of activities/tasks through the network.

PP =S5" Office of BROOKHEVEN
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Activity C

18 Days 20 Days 26 Days
Best Case Likely Worst Case

Best Case: “We could finish in 10% less time if...”
Most Likely: “Typical” CPM Estimate
Worst Case: “But it might take as much as 30% longer if...”

PP =S5" Office of BROOKHEVEN
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Project X

30% Chance we can make it by 7/15/10

30 Days

Project X

80% Chance we can finish by 7/20/10 - Risk adjusted duration

30 Days

6/8/10 7/15/10 7/20/10

At what confidence level are you willing to make a
commitment to your customer?

PP =S5" Office of BROOKHEVEN
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Activity Types

Duration estimate based on

[ Fixed Duration] amount of calendar time
necessary for task completion.

Duration estimate based on
. amount of effort required to
Effort Driven complete activity.

Milestone: An important / critical
No Duration event that must occur during
project; start, completion of
significant activity.

r'/ Office of BROOKHFVEN
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Project A Network

Start B \ H J Finish
E

’ Office of Bn K "E"
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Network A: When can we finish?

r

Start
0

Office of

4 Science
S. DEPARTMENT OF ENERGY

10

74

Finish
0

NATIONAL LA
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Network A Forward Pass

r

1 2 3 9
A
2 7
1 0 1 4
; Start . B \ . y
10
1 3 4 8
3 (: 5

Office of

4 Science
S. DEPARTMENT OF ENERGY
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15 17 18 19
I
3 2
15 22 23 26 29 28
J Finish
8 4 0
23 28
K
6
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Backward Pass: When must we finish?

Start
0

| 7 Office of
4 Science

EPARTMENT OF ENERGY

3 9 15 17 18 19
7 3 2
8 14 24 26 27 28

15 22 23 26 29 28

Finish

5 14 8 4 0

15 22 25 28 29 28
10
5 14
4 8 23 28
5 6
18 22 23 28

BROOKHEVEN
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Total Float

“How much an activity can be delayed before it impacts the project finish date

11 22 — 23 26 —
— 0 — 2
H J
8 4
11 22 — 25 28 —
PP =S5" Office of BROOKHEVEN
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Free Float

“How much an activity can be delayed before
it impacts a direct successor activity”

) 14
172
E
10
07 5 14
1 3 4 8
C F
3 5
2 4 18 22
PP =S5" Office of BROOKHEVEN
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Calculating Float

1 2 3 9 15 17 18 19
A D G I
2 7 3 2
6 7 8 14 24 26 27 28
1 0 1 4 15 29 23 26 29 28
Start B H J Finish
0 4 5 14 8 4 0
1 0 1 4 15 29 25 28 29 28
E
10
5 14
1 3 8 23 28
C F K
3 5 6
2 4 18 22 23 28
| 7 Office of
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Assumption #1: EF 1s earlier than LF

Start
0

| 7 Office of
4 Science

U.S. DEPARTMENT OF ENERGY

3 9 15 17 18 19
7 3 2
10 16 28 30 31 32

15 22 23 26 29 28

Finish

5 14 8 4 0

19 26 29 32 33 32
10
9 18
4 8 23 28
5 6
22 26 27 32

BROOKHEVEN
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Assumption #1: LF Is Before EF

1 0
Start
0
3 -4

| 7 Office of
4 Science
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3 9 15 17 18 19
7 3 2
5 11 21 23 24 25

15 22 23 26 29 28

Finish

5 14 8 4 0

12 19 22 25 26 25
10
2 11
4 8 23 28
5 6
15 19 20 25

BROOKHEVEN
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So, when will we finish?
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Questions

" How many hours In a shift?
" How many shifts per day?
" How many productive hours are in a shift

" Should we plan to work on weekends and/or
holidays?

" Will anyone go on a vacation?
" What did the duration estimates assume?

PP =S" Office of
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Calendars

August September

S M T \W T F S S M T W T F S

1 2 3 1 2 3 4 5 6 7
4 5 6 7 8 9 10 8 9 10 11 12 13 14
11 12 13 14 15 16 17 15 16 17 18 19 20 21
18 19 20 21 22 23 24 22 23 24 25 26 27 28
25 26 27 28 29 30 31 29 30
r Office of BnnnK UEN
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Calendars

12

19

26

@f‘l Office of
A Science

U.S. DEPARTMENT OF ENERGY

August

13

20

27

14

21

28

@

15
22

29

S

85

S

M

16

23

30

T

24

w

18

25

September

)]

12

19

26

13

20

27
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Assigning Resources to the Schedule

" |Labor

" Materials

" Equipment

" Facllities

" Rentals

® Subcontractors
" Other suppliers

WO, Office of BROOKHEVEN
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Project A Network

r

Start
0

Office of

4 Science
.S. DEPARTMENT OF ENERGY

10

87

Finish
0

NATIONAL LA
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Duration — resource assumptions

.@M Office of
/ Science
U.S. DEPARTMENT OF ENERGY

Activity

XN @ T T @ mmooO ® >

Duration

~N w AN

o

0

OO A~ N OO W O

Total

88

Total
Resources

4
12

20

15
16

12
12
114
BROOKHEAVEN
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Resource profile: early dates

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
A 2 2 ]

B 3 3 3

c 3 3 ]

D 1 1 ]

E 2 2 2 2 2 2 2 2 2 2

F 1 1 ]

G 5 ]

H 2 2 2 2 2 2 2

| ]
) 3 ]
K 2 2 2 2
10

9

8

7

6

5

4

3

2

1

Totas 8 8 7 5 4 4 4 4 3 2 2 2 2 2 7 7 7 3 3 2 2 2 5 5 5 5 2 2
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
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Resource profile: Late dates

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

IO mnmOONw>
[y
[
[=Y
=
=
=
[y

A« —
N
N
N
N
N
N

=
o

= N W s U1 OO NN 0 O

Total
s 3 6 6 6 2 4 4 3 3 3 3 3 3 3 2 2 2 3 3 3 3 3 2 7 10 10 6 6
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
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Resource profiles

120

100

80

)

60

40

1/

PP =S" Office of
Science
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Assumption #1: EF = LF

1 2 3 9 10 12 14 15
A D G I
2 7 3 2
2 3 4 10 18 20 21 22
1 0 1 4 11 18 19 22 25 24
Start B H J Finish
0 4 ° 10 8 4 0
1 0 1 4 11 18 21 24 25 24
E
6
S 10
1 3 8 19 24
C F K
3 5 6
2 4 14 18 19 24
| 7 Office of
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Schedule Reserve

" Float, where EF < LF
" EF=LF, with buffer activity added

" Intermittent buffers at the end of major
project phases

7 Office of N
‘d Science BHOOK%‘,E
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Assumption #1: EF < LF

1 2 3 9 15 17 18 19
A D G I
2 7 3 2
8 9 10 16 28 30 31 32
1 0 1 4 15 22 23 26 29 28
Start B H J Finish
0 4 5 14 8 4 0
5 4 5 8 \ 19 26 29 32 33 32
E
10
9 18
1 3 8 23 28
C F K
3 5 6
19 21 22 26 27 32
’ Office of BnnnK "E"
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Reserve Buffer

Start
0

| 7 Office of
4 Science

U.S. DEPARTMENT OF ENERGY

N

3 9
7

8 14
5 14
10

5 14
4 8
5

18 22

15 17 18 19
3 2
24 26 27 28
15 22 23 26 29 33 34 33
Buffer —> Finish
8 4 5 0
15 22 29 28 29 33 34 33
23 28
6
23 28
BROOKHEVEN
NATIONAL LA ATORY

You would be well advised to included some buffer
before establishing/agree to a baseline finish date
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BCWS: Integrated Baseline

120
100
80
// — | gte
60
e Early
BCWS?
40
20 /
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
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Earned Value Metric

- COMPLETED TASKS - IN-PROCESS TASKS

+ - Estimate of budget for

Budget target completed portion
- % Complete x BAC

Important to use logical
technique to ensure
accuracy of result!

or...

The budget associated with completed work!
(BCWP)

w y Office of
~d Science BHOOK%‘IEN
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BNL EV Approach

Product of
Work

Tangible

Intangible

| 7 Office of
4 Science

U.S. DEPARTMENT OF ENERGY

Duration of Work Effort

Less than three Measurement
Periods

Fixed Formula

¢ 50/50 Percent
* /100 Percent
¢ % Complete

e Apportioned Effort
o L evel of Effort

98

Duration of Work Effort
>3 Measurement Periods

e Weighted Milestone
e Percent Complete of Milestones

BROOKHEAVEN
NATIONAL LABORATORY
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BNL EV Measurement Methods

" Tangible Outcomes [Discretely Measurable]:
= 0/100 — EV taken at completion
= 50/50 — EV taken 50% when start, 50% when finished, e.g., spec writing
= Predefined weighted milestones

= Percent Complete with Steps — based on objective physical progress of
the activity (duration > 3 months).

" Level of Effort: EV = the budget planned for the month, e.g., Project
Management

" Apportioned Effort: Not used at BNL but provided for in ANSI-748
" Material Purchases: BCWP earned and ACWP accrued on receipt

® Subcontracts - Contractor schedule incorporated into project schedule
once approved. EV based on milestones/contractor schedule status

IC6), Wrice of BROOKHEUEN

_J Science 99 NATIONAL LA ATORY
U.S. D IENT OF ENERGY

EPARTM BROOKHAVEN SCIENCE



0-100

r

Used for Short Tasks
(within an Accounting Period)

Task 1

Task 2

Office of

4 Science
S. DEPARTMENT OF ENERGY

Month

(Test Equip Rec’d) $10K

100

10K

(Install Equip) 120 120
Hrs

BROOKHFEAVEN
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50-50

r

" Used for short tasks (usually less than 3
months)

" |deally equal milestone resources

Office of

4 Science
U.S. DEPARTMENT OF ENERGY

Task 3
(Perform

Month

101

160

140

BAC

300

Commissioning Hrs | Hrs
Testing)

BROOKHFEAVEN
NATIONAL LABORATORY
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Milestones

" Used for longer tasks
" |deally should have milestone each month
" Milestones should be weighted based on resources

Month

1 2 3 4 BAC

1 * 3 4

| |

Task: Boiler 80 160 140 380

Replacement Hrs Hrs Hrs
M/S# Description Weight %
1 | Notice to Proceed 0 0
2 |Boilers1& 2 Removed 80 Hrs | 21
3 | Complete Asbestos Abatement 160 Hrs | 42

rg%fcffi " 4 | Install and Test Replacements 140 Hrs BROOKHBYEN

EPARTM NERGY 102 BROOKHAVEN SCIENCE



Percent Complete with Steps

r

" Used for longer tasks (task >3 months)

" Step and %’s captured in Primavera
" Steps should be weighted based on resources

Month
A M J J BAC
Task: Boiler 80 160 140 380
Replacement Hrs Hrs Hrs
Step Description Date %
1 | Notice to Proceed 5/2 0
2 |Boilers1 & 2 Removed 5/23 21
3 | Complete Asbestos Abatement 6/18 42
] 4 | Install and Test Replacements 7124 37 L
Sci RODKARNEN

4 Science
U.S. D

EPARTMENT OF ENERGY
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Large Subcontracts

® Schedule from subcontractor

= Detailed schedule — short duration activities

= Logic based incorporated into project schedule

= Cost Loaded by activity

= Contractor (Construction) required to use Primavera

= Contractor owns schedule and submits monthly updates

= Earned value based on physical % complete x activity
resources

" Not FFP? Require S/C to implement EVMS

PP =5" Office of BROOK
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Subcontracts - Units complete

" Used for tasks where a physical count is appropriate
" Units are identical or similar

" Same budget value for each unit

" BCWS = Planned Qty x unit value

" BCWP = Actual Qty completed x unit value

Month

1 2 3 4 BAC
Task 1
(Place 3200 sq ft6.4K 6.4 K 64K | 6.4K 2,000
Of concrete for
home slab [$8/ft]

i 105
Voo, Yice o BROOKHEATEN
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Percent complete (Subjective — No

Stegsz

3 Months or less to minimize subjectivity
Used when no interim milestones/steps are possible
Based on an individual’'s assessment of percent

complete of the total work to be performed

Should be as objective as possible

Task 1

Month

200
hrs

160
hrs

120
hrs

BAC

480

|

‘" Office of

/
U.S. DEPARTME

Science
NT OF ENERGY
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Apportioned effort

" Based on:
= Parent/child Relationship
= Historical Estimating Factor
= Not used very often

For every 10 hours of production work,
there is .5 hour of QC Inspection...
Q Production WP
E. Pv 100 300 500 600
E EV 140 400
G Inspection WP
¥ PV 5 15 25 30
L Ev 7 20 I
7 ice o
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Level of effort

" Support type effort; doesn'’t drive the schedule

" No product or accomplishment criterion
" Based on passage of time
" EV =PV (always)

" No schedule variance

Time
Now
Month A 4
1 2 3 4 5 BAC
I
|
Construction Project 140 | 140 | 120 | 120 | 120 | 640
Management hrs hrs hrs hrs hrs
CUM PV 520
CUM EV 520
PP =S5" Office of BROOKHEMEN

4 Science
U.S. D
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Examples of LOE work

" Project Management Personnel
" Subcontract Management

" Security Guards

" Direct charge administrative staff

F Office of BROOK E"
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Effect of loe on metrics

CA1l LOE PV = 400 EV = 400
CA 2 Discrete PV = 800 EV= 700
Total WBS PV = 1200 EV =1100

SV % with LOE = 8.3%
SV % without LOE =12.5%

PP =S" Office of BROOK
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Understanding Earned Value

Exercise
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Given:

1. Time now is the end of October

2. WP 3 reported a total % complete last month 10% and this month is
now 15% complete

3. WP 4is apportioned against WP 1 @ 10%

4. WP 5 reported a total % complete last month of 10% and this month is
now 20% complete

5. All of the filled in milestones () were completed in the scheduled
month,

6. Actual hours charged in October were 300 and cumulative-to-date are
650.

Questions:

1. What is the BAC for the Control Account?

2. What is the BCWP for the month of October for the Control Account?

3. What is the BCWP cumulative to date for the Control Account?

4 What are the current period and cumulative to date cost and schedule variances

PP =S" Office of
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Control Account Plan

Time Now

BAC

BCWP
Oct.

BCWP
Cum
to
Date

Y |V ¥V V|V V|[V|V
WP 1: M/S 40| 40 | 60 | 80 80:100 80 |60
Y oo
WP 2: 0/100 60 : 100
\ 4 | \V
WP 3: % Comp 20 20 30: 30 30 30| 20 20
I
WP 4: Apport. 4 4 6 8 81 10f 8| 6
I
\ 4 | \Y/
WP 5: % Comp 40 | 401 60| 80 | 80
I
Vi \Y/
WP 6: 50/50 601 60| 60
I
I
WP 7: LOE 20| 20| 20| 20| 200 20/ 2d 20| 20|20
I
!
Month
Cum
W76, Office of BCWS BCWP ACWP SV CV
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Planning and Budgeting: Identify Work Packages,
LOE, Apportioned Effort

WBS

Total Project }
Level 1

|
|
WBS W Summary Level WBS
Level 2 Element Planning Level 2

_____________________________________________________

WBS
Level 3

Planning

Discretely
Measurabl

Apportioned

Packages

¢ T et Detail Planned BROOKHEVEN
cience 114 NATIONAL LA TORY
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Planning Package Concept

Planning Package: A planning package
represents future work that cannot be defined into
specific work packages, or for which there Is
Insufficient information to make detail planning
practical.

Higher-level scope of work (less detail)

Specific schedule with start and end dates

Time-phased budget (at higher level of detail)

Consistent with CA budget, schedule, and scope of work requirements
Usually longer in duration than work packages

For planning only, no performance measurement or actual cost collection
Broken down into work packages over time

P S Office of BROOKHEVEN
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Rolling Wave Concept

" All work is planned in the timeframe in which it is
expected to be accomplished

" Work that cannot readily be planned in detailed work
packages is planned in planning packages

" CA plans generally include the next 1-3 months of work
detail, planned as work packages

" Planning packages are re-planned as work packages as
soon as possible

= Certainly before the work enters the current reporting
period
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Rolling Wave Planning

CONTROL ACCOUNT PLAN

|
|
|
N\ J Time )

.@eoff,ce of 6-12 months'or more BROOK

Sctence 117 NAT[O\IAI I/\ R TORY



Vertical Traceability

]
CONTRACT
M/S .
Tier |
AA T v
Sub
AB — v Dlés isgynS tI'-\(’ag\]/iew
Consistency AB l Subsystem
Between Different | S2™T  —¥—%  Desion Review
Levels of Detail | »ea _VvY Tier |l
ABB ¥ Component
Design review
e Component
M/S Design review
L v Control
WP 2 ¥ Component ACCOunt
Design review
10 inca 118 BROOKHEAEN



Horizontal Traceabilitx

Consistency at the Same Level of Detall

. " B L T
Control —» A = D
Account A 4 3
M/S 2 I > 3 J By 4 K T L, M/S
Project — L p» Project
, Start _—’3 B _’10 E —>(§:omp|eted
:L —
_>4 c _r:8 F 6 G e — _rlo M I
I l 1 1
| J | | ’—>2 Vv P Yyl
Control B Oy RECE T
Account B :
e W [
| N . 2
N —*_ P L Z —
2 — 5} > 1
| | | L
>, Q 1, S —*, U >, X S
(- mtind BROOKHEAEN

4 Science NATIONAL LA TORY
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Budget Relationshi

s In EVMS

Contract Price

Mgmt Reserve

rd

' Contract . TesToT

Budget

Base (CBB) BAC g
CA

A/Undls.trlb
*///Budget

!Ated

Performance
Measurewlt SLP
$ Baseline
(PMB)
CA CA
CA SLP
CA CA
CA CA SLP
CA | CA
CA
Time

*SLP = Summary Level Planning

y Offi f
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DOE Budget Relationships

Performance Baseline

Other Project Costs
/ DOE Contingency
Contract Profit/Fee \\
Total Mgmt Res \
Project
Cost CA
(TPC)
Project % CA
Total
Estimated PMB CA Contract
Cost Contract or Price
(TEC) CA CA Project
Budget Base
CA CA CA
CA
CA
CA CA CA
CA CA| CA
= Of&k:e of \ ] FAEN
A Science Tima21 NATIONAL LA TORY
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Total
Project
Cost
(TPC)

e = Summary Level Planning
ffi f
~d Science

Project
Total
Estimated
Cost
(TEC)

\

Office o

U.S. DEPARTMENT OF ENERGY

DOE Budget Relationships — Operating Contract

$

\

Other Project Costs

DOE Contingency

CA

SLP

PMB CA
CA

CA

Time
122

Project
Budget Base

B 0 ' ,/
RC 0K

NATIONAL L Y
BROOKHAVEN SC E"



EVMS Processes

Authorizing the Work
* Accounting for Costs
+ Assessing Progress

* Analyzing Deviations
* Forecasting Outcomes

Organize

Plan anaging Change
* Internal Changes
* External Changes

* Re-Baselining

« Define Project Objectives

*  Work Breakdown Structure

*  Preliminary Project Schedule
*  Proposal/Business Case

Execute &
Monitor

* Finalize the Project Basgline
*  Work Breakdown {tructure
* Budget & Schedule

* Schedule & Budget Control
+ Risk Management
*  Project Execution Plan
PP =S5" Office of BROOKIUEN

ol SClence 12 NATIONAL LABORATORY
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Work authorization

" Formal WA required in order to ensure that:

= All/only effort required by the project is
performed; and

= A meaningful plan is in place for all work

F Office of BROOK E"
4 Science NATIONAL 1./!1
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Work authorization

Approved Project Execution Plan

Identifies the organization,
plans, and systems used to
manage project
v ldentifies the mission need
v Defines project scope, cost
and schedule
v From project planning to
project completion to
operations
Complies with DOE 413.3B

iplieeivith BSA/BNL's EVMS

4 Science

U.S. DEPARTMENT OF ENERGY

Approved CA WAD
] [ INTERDISCIPLINARY o -

Control Account Work Authorization

Project Titie. Interdisciplinary
Control Account Title: CM Prece

WBS Element. 11,12 CM Pre-Conatruction Services

Control Account Deseription: Provide suppart series o the Projoctfeam, includng npu regarding
1o solocton of makeriae buiding systems and squpement, construcion lessiy, factors eliog t
ks fo ki in design-to-
o ha vaue engincoring ofon and peovda sstate o
M Wmize pdvarse effects of labor or malerial
Sharagsa, S reaerarts o rotarenont o W e e ucton compiation.

cost objectives. The CM wil also pr
shal

Control Account Schedule: Start Dale: 62912009
Campision Date: 413172010
BCWS: See atiached
Authorized Budget: $446,025.00
Project Budget workbook dated 12/22/00
Relerence B!

Eamed Value Method wieighted milsstonss.

Work Packages:  DCMO020  $23.050.00
DCMO021  $142,910.00
DCM0022  $177,485 00
DCMO023  $102,580 00

/7;70;4 "/»#’ =

158 Project Director
1SE Canol Account Msnager
roject Controls Manager

Revision #0, Datad: 12122109

v Agreement between CAM and
Project Director

v Documents delegation of work
to CAM

v Scope, schedule and budget
authorized

v Changes made through formal
Change Control

v Allocates incremental funding

125

Subcontract/PO

liding -Phase |
‘Sanvicas Control Account Activity No.: 74800

Agreement between BNL
and subcontractors,
suppliers, vendors

Documents Scope,
schedule and dollars
authorized

Changes made through
formal Change Control

NATIONAL LA N ORY
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Cost Components

prmis
b 3

= Direct Labor = Direct = Direct [Space, elect, etc.
» Fringes/Paid Absence = Burdens [OH, G&A] = Burdens [OH, G&A]

= Burdens [OH, G&A] = Escalation = Escalation

= Escalation

Office of BROOK EN
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Application of Rates

Labor Hours Direct$ Fully Loaded

BCWS,,, 100 $5.0 K $10.0 K
BCWP.,, 80 $4.0 K $8.0 K
ACWP.,, 90 $4.7 K $9.8 K

BCWS/P Rates = $50/Hr (Labor), 100% OH
ACWP Rates = $52/Hr (Labor), 110% OH

PP =S" Office of BROOK
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Material Performance Measurement

Four Key Assumptions:

Adequate purchasing capability
Adequate inventory management
*Accounting for commitments

*Accounting for booked material costs

Thus...

=True purpose is not materials/inventory management but
visibility into program progress.

=Therefore, material considered a resource to be expended
toward accomplishing project work.

PP =S" Office of
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Planning Material BCWS

Receipt Or To Inventory

Go Ahead Commitment Acceptance _ Product Delivery
Payment Withdrawl
v v vV Vv v v
Define Order Vendor Work in
Reqts Placement Preparation Proces

= When should BCWP be taken?
= Answer drives BCWS timing

r Office of BnnnK EN

4 Science 12 NATIONAL LA ORY
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EV for Material Items: Accruals are Essential!

J E M
BCWS  $10K

BCWP $10K

ACWP $ OK $10K

CV= +$10k
CV=-$10k

At BNL:

» Material purchases accrued automatically
« Subcontracts and outside services require CAM involvement!

rJ Office of BROOK EN

Science NATIONAL LA ORY
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Measure Progress By

* Update integrated project schedule
®* Record earned value

=18 %
Jefaull View Customize View we View Save View As  Dolete View
2 - 2 = aa t 3 . Sk TR z = STATUS DATE:  12/31/99 CONTROL ACCOUNTPLAN PAGE: 10F 1
BO ¥ XB TR sl =A% U % 0 % & & 9 miBUDGET: 165600 REVLEVEL: INIT. ~ CTRLACCTTITLE: PC TEST STATION WBS: 4.2
wes / Strt A Finish S [~ 2007 ORIG BUDGET: 165600 REVDATE: 41/99 ~ CTRLACCTMGR: WILL SPENDUM DEPT: 43
Activity Ouration [ L _Fob | e | Ap | My TIME-PHASED CONTROL ACCOUNT PLAN
= WBS:B.. 05Feb-07A 03-Jan.08 128
S WES.. 05Feb07A 06-Ape-07 A . —_— WP# WORK DESCRIPTION 1999 2000 PAGE SCHEDULE MILESTONE
& | 0sFeb07 A 06-Ape-07 A 0 Sy Design & Engineering| E0C | EARNEDVALUEMETHOD | s | jun | yuu | auc | sep | ocT | Nov | pEC | Jan | Fes | MAR | apR | may [ TOTAL LEGEND
@ | osFev07A 05-Feb-07 A 0 @-§tart Ofice Building Addition Project 412.01 | PCTESTSTATIONDES _ |BCWS | 160 | 160 | 160 | 160 640|__a - TEST STA, LAYQUT DWGS
3 Na Ab Ac gyl b - FACILITY INTERFACE DWGS
@ | 0SFeb07A 07-Mar-07 A o] E— 0 €510 Building Addtion LABOR | MILESTONE BCWP "c - ELECTRICAL SCHEMATICS |
& | 08MarO7 A 2007 A 0 Review and Approve Designs| 41202 | SOFTWARE SPEC BCWS ECH D) 320/ _d - RELEASE DRAWING PKG
= ~ = , 2 ] e - SOFTWARE REQS OUTLINE
W .| nMwro7A DM 07 A 0 ssemble Technical D33 19| agoR | 50150 METHOD BCWP T - RELEASE SPECIFICATION
@ | XM 07 A 06-Ape-07 A 0 Revew Technical Datl 412.03 [PROC COMP (7 @8200)  [BCWS }200 24600 %soo 57400 _g - COMPI MODULE 1 TESTS
- - > Miathbtuiahde O AG h - COMPL MODULE 2 TESTS
e A M A i) . | MaTL |UNITS BCWP i - COMPL MODULE 3 TESTS |
” - 7
edC sl Ko ik 41204 | SOFTWARE DEVELOPMENT |BCWS 9680 | 9680 | 9680 29040 |- EUNCT'L TEST COMPLETE |
@ | 27sepor K - SYSTEM RELIABILITY CMPLT]
¢ | 100007 10.04.07 Enter schedule ODC__| PERCENT COMPLETE BCWP T- MAINTENANCE DEMO CMPLT|
- —— 41205 [ HARDWARE IA & C/O BCWS 40 | 120|120 280
- WE.. 21-Mar0TA 23-Mow.87 u pdates directly RRSIAN )
- LABOR | UNITS BCWP
- 1M 07 A 23Nov 07
into the column 412-06 | SOFTWARE MODULE TESTS [BCWS 320 | 320 | 320 960
& | 1M 07 A 03-Apr 07 A q h i
@ | BMxoTA 23-Mae-07 A hble Brick Sample LABOR | MILESTONE BCWP
® | otamorA A OT A Prepare and Sonct @i 41207 | SYSTEM QUAL TESTS BCWS EETET
& | 08Ap 0T A 1. Ape07 A Psr.w-?wElm; for Brie| LABOR | MILESTONE BCWP
& | 1240007 A 12-Ape-07 A poward Contractfor 41208 [SYSTEMMANT MANUAL_[BCHS 160 | 160 | 160 480
& | 1307 A 13 Ape 07 A Deliver Brick LABOR | PERCENT COMPLETE BCWP
| -] 41209 | TRAINING MANUAL BCWS 160 | 160| 320/ MILESTONE FORMATS |
- WB.. 27.Sep-07 10-0ct-07 10 [As o
-Sep-0 LABOR | 50/50 METHOD BCWP A COMPLETED EVENT
& | 27.5ep.07 10-0ct-07 10 > FORECAST CHANGE
— 27 Sep07 10.0ct.07 10 @ CONTROL MILESTONE
= WB.. | 26-Sep-81 21-Sep-01 3 TOTAL DIRECT LABOR MHRS | 160 | 320 | 320 1 40 120 120 [ 480 480 | 800 | 480 480 | 3960
K| | 2l CTRL [RATE: $20.001HR KS |32 [ 64 | 64] 32| 08| 24| 24| o6 96| 160 06| 96| 72| "0 HORIZING SIGNATURES
ACCT [TOTAL MATERIAL KS | 00 | 00 [ 00| 00 82| 246 246 00| 00 00| 00| 00| 574l cam
PLAN [ TOTAl OTHER COSTS ks 100 [ 001 ool o7 o77 o7 o0l 00 00l 001 00T 00 EM:
DATA [CTRL ACCT MO. TOTAL KS | 32 | 64 | 64 129 187 367 270 06| 06| 160 | 96| 06| 1656| PP&C:
CTRLACCT CUM TOTAL KS | 3.2 | 96 | 160 280 476 842 | 1112 | 120.8 | 1304 | 1464 | 1660 | 1656 Prrsiss PO

\
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Monthly Status Meetings

" Monthly Status Meetings to:

= Discuss Schedule Status
= Current and upcoming Procurement Status
= Discuss Estimates at Completion

" Attendees:
= CAM

STANDING MONTHLY SCHEDULE UPDATE MEETINGS
- " Building 830NM — Conference Room 1
P rOJeCt ContrOIS 2011 DATE TIME/EACH MONTH NAME
9:00-9:30 a.m. Toshi Tanabe
|
Procurement 9:30-10:00 a.m. Scott Buda
. 10:00-10:30 a.m. Bob Dalesio
|
BUdget Office December 1 11:30 — 12:00 p.m. Om Singh
1:00-1:30 p.m. Timur Shaftan
1:30-2:00 p.m. Sushil Sharma/Lewis Doom
2:30-3:00 p.m. Dick Hseuh
3:00-3:30 p.m. Jim Rose
r ‘ Office of BnnOK F E"
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Scheduling Status Questions

" When did activity/WP start?

" |f scheduled start date has passed, when will it
start?

" What is task’s physical % complete based on
assigned EV technique?

" When did activity finish?
" When will activity finish?
" What resources will be required to finish?

PP =S5" Office of ROOKHEAMEN
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Data Accumulation
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Progress Updates

Start
0

| 7 Office of
4 Science

U.S. DEPARTMENT OF ENERGY

135

1 2 3 9 15 17 18 19
2 7 3 2
6 7 8 14 24 26 27 28
1 4 15 22 23 26 29 28
B Finish

4 5 14 8 4 0
1 4 15 22 25 28 29 28

10

5 14
1 3 8 23 28
3 5 6
15 17 18 22 23 28

BROOK EN
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Progress Updates

Start
0

| 7 Office of
4 Science

U.S. DEPARTMENT OF ENERGY

1AS 2AF 3 9
2 7
6 7 8 14
1AS AAF
4 9 18
1 4
10

5AS 8 14

A 3 13
4 C

3 5
1 4 18 22

136

15 17 18 19
3 2
24 26 27 28
32
19 26 27 30 33 28
Finish
8 4 0
15 29 25 28 29 o8
27 32
6
23 28
BROOK

NATIONAL LA
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Baseline Vs. Current schedule

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

-

-

c I )
I

| 7 Office of

4 BROOK N
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Variance Analysis

Value

Office of
Science

U.S. DEPARTMENT OF ENERGY

r

Schedule
Variance
(BCWP - BCWS)

Forecast

Cost Variance
(BCWP - ACWP)

138

Schedule Slippage

Forecast

Completion

Variance At
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Monthly Reports posted

to IPD

& sl ind.Js.bril.go < [#2][x] | e
File Edt wiew Favorites Tools  Help
x W [Q- Video! Ghal [ Facebook - 3| amaeon (54 YouTube (] E0° Upton, NY - . Options -
5l¢ Favorites 3 * & |Fres Hotmail £ ] -

\__||L5|1po ] S v E) [ v psge~ Sefety + Tods - @@v

Light Sources  NTEGRATED PROJECT DATA e

Project Overview

Project Overview Home Title: t n Feb Mar Apr
Cobra Reports Manthly Status Report Project Progress Report
WBS Cost Perfarmance Report
Time Phased Plan By Control Account —
W B DICHONSLY, January 2013 Activity
oBS EVMS Project Level Status
AM EVMS 1.1 Status - Project Management

EVME 1.2 Status - R&D

EVMS 1.3 Status - Accelerator

EVIS 1.4 Status - Experimental

EVMS 1.5 Status - Conventional

EVMS 1.6 Status - PreOp

Summary Schedule

Milestone Schedule

Schedule Detail

Critical Path

MNear Critical Path

WBS Summary Level 3

90 Day Look-ahead Schedule - Accelerator Systems
90 Day Look-ahead Schedule - Experimental Systems
90 Day Look-ahead Schedule - Conventional

WBS Dictionary

Summary Cartoon Schedule

Significant Procurements Schedule

Significant Procurements - APP Org

BB R R R R R R R R R OR R R R

Ring-building Contractor Schedule
I LOB Contractor Schedule

AR R R R i e

i B b R R R R R R R RN R BB R R RN AR RRE
IRRRRRRARRRRRRRRBRI LR ARRT
IRRRRRRRRR R R R R R RN R R RS

N

S
Noontime sun spot
report due date:

February 20, 2013

Steve Dierker
NSLS-II Project Director

Upton, New York 11973

National Synchrotron Light Source Il

<

lights the NSLS-Il facility; January 31, 2013.

NATIONAL LABORATORY
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Monthly Reports by Control Account

> IPD - Windows Internet Explorer

'_@;/ - |||.5| ipd.ls.bnl.gov V| || X |GJ | 2 |-
File Edit Yiew Favorites Tools Help

x W |Q - <|> Videa " Chat nFacebookv m‘ 8| Amazon VouTube D B0° Upton, MY ~ H £, options

¢ Favarites e v & Free Hotmal & =

| s PO - B | ey v Page v Safety v Tools - @~ =

Light Sources

DIRECTORATE

Home

INTEGRATED PROJECT DATA N?Tﬁ?m&v

Project Details

Project Details

Project Details Home WBS List Filter By: | Rose, James [13979] v

Predefined EVMS Rollup
WBS: Description: Responsible Person: Monthly: FY: Total Project:

Custom EVMS Rollup
1.02.01.08 RF Systems Development & Demonstration Rose, James [199749] = == =]

Project/Activity List
1.02.01.10 LIMNAC Front End R&D Rose, James [19979] = == =]

Signature Authority List
1.03.03.01 Linac Rose, James [199749] = == =]

Variance Status List
1.03.03.01.02 Linac Rose, James [19979] == == ==

» Display All Variance 5

Reports 1.03.03.02.02 Booster Ring RF Rose, James [199749] = == =]

* ariance Approval List 1.03.03.02.02.01 Booster Ring RF Cavity Rose, James [199749] = == ==
1.03.03.02.02.02 Booster Ring RF Cavity Support System Rose, James [199749] = == =]
1.03.03.02.02.04 Booster Ring RF Power Supplies Rose, James [199749] = == =]
1.03.03.02.02.05 Booster Ring Low Level RF Rose, James [199749] = == =]

] 1.03.03.05.06 Injection System Installation of RF Systems Rose, James [199749] = == =]
1.03.04.06 Storage Ring RF Systems Rose, James [199749] = == =]
1.03.04.06.01 Storage Ring RF Cavities Rose, James [199749] = == =]
Select page:[ 1 ¥ 4 < Page1of2 b Bl View All Pages

Monthly Details for Selected WBS Fiscal Year:

Title: Oct HNowv Dec Jan Feb Mar Apr May Jun Jul  Aug Sep —
EVMS Status et = = = ,,-
EVMS Status at Level 2 £ £ = £ £
Variance Analysis Report el
L Budget And Expense Report [71344] i § i § i | 4 i | i |
Budget And Expense Report [71522) 4 4 4 4 4 4

Labor Only Cost Performance Report

@ offl... .. — 2
4 Science NEF!E?IRKL,H_&%EJEY
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EVMS Cost Performance Reports

v Generated monthly for project, - —

3 s
e —

NTT———— Fase
S———"

NL, and DOE management i —

v" Project and cost account leve - ——— -

v Based on PMB from
obra/Excel ——

IPD - Windows Internet Explorer

BS[iTctis
Concepesa Design - Preject Manzgemer & Support
o

cjec Manzgemers - RAD

g v LS hittp:/fipd.Is.brd. govidet ks EYMS_Graphs. aspx?wbs_idw28908Fiscal_Year=20128Fiscal_MonthOctober ¥t X

Fle Edt Vew Favorites Jooks Help

36958 14151 3%
“ > 26281 SE1B40 E0ET2 763
td Entertanment e e syt
ST wee s o w2 w2 soges
[a- LT . video! Chat [ Facebook + 3 amazon @ YouTube [ - e
;e L I & db v irpage v BB Todks >
W W |Ls|iro ¥ ) ol Page v {3 Tooks
~
NSLS-II Project Click Here for High Resolution Graphs
Graph Starting at Month: | July 2011 v
EVMS for WBSS 1 (NSLS-l Project) as of October 2011 SPIICPI for WBS 1 (NSLS-Il Project) as of October 2011 T
- Steven Dierker [22609) « Steven Dierker [22609)
1,000,000, 14
—— BCWS ww= BCWP == ACWP — 5Pl w———CPI
12
800,000,000
e "1 ———
——
; 600,000,000 —ﬁ‘_m » 08
3 - :
8 400,000,000 Led
04
200,000,000
02
0
Jul Aug Sep Oct Nov Dec Jan Feb Mar Ape May Jun JUl Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
1111 11 11 11 11 12 12 12 12 12 12 1 " " n "o 12 12 12 12 122 2
Cumulative to Date: Jul-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12 Apr-12 May-12 Jun-12
Bcws 492,071,289 & 14 $00.678 £91.100.507 008,446,389 024.112.400 €42228008 028334581 &7
acwe 476,391.840 14,828,724
ACWP 480,715,400 514,100,672
Cumulative to Date: Jul-11 Sep-11 Oct-11  Nov-11  Dec-11  Jan-12 Feb12 Mar12 Apr12 May-12  Jun-12
Schedule Var_ (5V) 16,679,749 22332079 22,480,999
Sch. Var. (SV%) 333 410 404
sP 097 058
Cost Var. (CV) 9072240 078.029
Cost Var. (CVS) 203 0.13
cP 102 1.00 v

Office of BROOK EN
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Variance Analysis: Reporting Levels

Total Project
L1 [ ’ J
4 | R 4 | R 4 | R
L2 Project Experimental Accelerator
Management ) L Facilities ) L Systems
i »( Accelerator ( | ) ( h
Reporting Level L3 > Svsterns Accelerator Injection
Thl’eSh0|dZ FPD y Physics ) L System
\_Management
|
| | | |
4 R 4 R . 4 N
L4 Linac Booster BoostRelg Ring Transport Lines
- J - J - | J
| | | |
4 R 4 R 4 R
CA Level LS TL Magnets TL Support TL Vacuum TL PO\_/ver
Threshold: Contractor — * ) Systems | Systems | Supplies
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Significant Variance As a Reporting and
Control Tool

" Defined by FPD at WBS reporting level
= 0 Variance
=  $ Variance
= Critical Path Element
=  Risk/Complexity
= Cost & Schedule Drivers

" BNL PM defines “significant” internally so as to be
supportive of reporting level needs

" In theory, if BNL takes effective corrective actions at CA
level, no reportable variances will be identified at
reporting level

PP =S5" Office of ROOKHFEAEN
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Calculating Variances as a Percentage

Schedule Variance SV X 100 = % SV
PV
($90K) SV X 100 = (30.0%)
$300K PV

Cost Variance
Cost Variance X 100 = % CV
EV

($11.9) CV X 100 = (28.3%)
$ 42.0 EV

V/ office of BROOKHEVEN
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U.S. DEPARTMENT OF ENERGY 144

BROOKHAVEN SCIENCE



Variance Analysis

" Should identify problems, causes, impacts,
corrective actions and effects on EAC

" Should be closely linked to risk analysis to
focus on schedule, technical, and cost drivers

" Documented on a Variance Analysis Report
(VAR) developed by CAM

® Summarized in monthly submission to
customer (sometimes referred to as "Format 57)

P S Office of ROOKHFEAEN
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BNL Variance Anal

/= IPD - Windows Internet Explorer

SIS Report

2

| +.
NS, |||.5| ipd.Is.brl.gov. v| £l e |@
: File Edit Wiew Favorites  Tools  Help
x s |Q T <|> Videa . Chat n ETCLLLR e [ | Listen to music A | amazon WouTube D B0° Upton, N~ n %, Options  ~
¢ i Favorites 9l ~ €| FreeHotmal & -
|Ls|1PD - B ] e v Page - safety - Tooks - @

Light Sources

DIRE

NSLS-II PROJECT

CTORATE

NATIONAL LABORATORY

Home
Project Details

Project Details Home

WBS 1.04.05.03
Undulator Beamline 3, Coherent Hard X-ray Scatteri (Andrei Fluerasu [24037])

ariance Status List

* Dizplay All Variance

Threshold(s) Exceeded: Current Period Schedule, Cumulative Schedule
Reports

* Variance Approval List

Expl of Variance/Description of Problem:
management account.

] Impact:
Minimal

Corrective Action:

systems, control systems components, and safety systems.

Date:
3122013

Prepared By:
Andrei Fluerasu [24037]

Approved By:

=

Aesook Byon [23958]

Reporting Period: 12/31/2012 - 1/31/2013

Predefined EVMS Rollup BCWS BCWP ACWP SVin$ SV in % CVin$ CV % SPI CPI
Custom EVMS Rollup Current: 556,720 1.096,595 1122771 539,874 97% -26,176 -2% 1.97 0.98
Project/Activity List Cumulative: 5.891,588 5,017,580 4,590,804 -874.008 -158% 426,776 9% 0.85 1.09
Signature Authority List BAC

At Complet 10.371.639

Current period SV: appoval of the CHX Optics FDR report (-661k) happened in January but the plan was for approval in December. Cumulative SV: Delays in
hutch fabrication and installation {(-639k). delays in shutter procurement (-45k). and delays in the approval of the CHX diffractometer FDR report (-57k).
Cumulative CV: Delays in hiring was the initial cause of the under-cost position. The current plan for the mechanical engineer is for full time effort on this
beamline. The mechanical engineer is in fact supporting the entire Experimental Facilities engineering group and charges much of her time to the

Work with hutch vendor to improve performance. Continue to support the teams responsible for design and installation of the beamline utilities, vacuum

Date:
3/26/2013

€

* Thresholds defined in PEP

| 7 Office of
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Variance Analysis

(cont’d)

" Should discuss CV and SV separately

" Should discuss Current period and Cumulative
period separately

" Should clearly discuss the root cause(s) of each
variance

"S
"S
"S

Nou
Nou

N0ou

w y Office of
/ Science
U.S. DEPARTMENT OF ENERGY

C
C

C

emphasize problems in Control Accounts
guantify variances
be specific, not general
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Examgle Root Causes of Variances

Unfavorable

Favorable

| 7 Office of
4 Science

U.S. DEPARTMENT OF ENERGY

Schedule Variance

Lack of resources due to...
Late vendor deliveries because...
Rework required due to...

Work more complex than expected
because...

Unclear requirements in the areas
of...

Increased efficiency due to...

Work less complex than anticipated
in the areas of...

Fewer revisions and rework
because...

Subcontractor ahead of schedule
because...

148

Cost Variance

Work is more complex than
anticipated because...

Extensive Design Review comments
have resulted in...

Material price escalation due to...

The estimate was understated
because....

Efficiencies being realized
because...

We used less expensive resources
to accomplish the work and...

We negotiated a lower price with the
supplier due to...

The new CAD system reduced the
time required..

NATIONAL LA!!%%FORY
BROOKHAVEN SC E



Root Cause Analysis?

" Spent more than | planned
Someone charged extra hours
| didn’'t earn enough EV
System variance

See last month’s report

F Office of ROOKHEAUEN
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Corrective Actions Plan Questions

" What actions are/can/should be taken?

" Are any scarce resources needed?

" Who's responsible?

" What are the get well dates?

" What are the cost trade-offs?

" Which is more important: cost or schedule?

/ o) Office of BROOKHEVEN
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Developing the Estimate At Completion

. '

Actual Cost of

Completed Work Estimate To Complete

N

F Office of ROOK EN
4 Science NATIONAL L:!L% TORY
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EACs Updates

r

4 Science
U.S. DEPARTMENT OF ENERGY 1 5 2

" Comprehensive annual update

" Monthly CAM review

" Whenever a “significant” variance occurs
" Project manager / customer request

Office of II(IOKI;E% EN
NATIONAL LA ORY
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Who’s Responsible For EACs?

" Primary:
* Project Manager
= Control Account Managers

" Support:
= Functional managers
= Project control/business management
= Subcontract management
= Finance/accounting

PP =S5" Office of ROOKHEAMEN
/ Science NATIONAL 1./!15(%0 RY
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EAC Issues to Consider

" Outstanding commitments?
" Accruals?

" Future resources/rates?

" Scope Issues?

" Future risks?

F Office of BROOK EN
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EVM Data Analysis
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Beginning of Project Data

" Scope: 200 drawings

" Schedule: 10 months

" Budget: 30 hours per drawing

" BAC: $300K (6000 hrs x $50/hr)
" Plan: 20 drawings per month

F Office of BROOK E"
4 Science NATIONAL L!i‘w
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Contractor Reported Status Information
for Month

* 100 Drawings Planned
® 70 Drawings Completed
* 2450 Hours Charged

* $52/Hour Average Cost

Hours | 3000| 2100| 2450 | (900)| (350)| 6000| 6000

Dollars | 150.0| 105.0| 127.4 | (45.0)| (22.4)| 300.0| 300.0 0

r Office of BROOK %\ EN
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Calculating Percent SV

SV Hours
BCWS Hours

X 100 = % SV

(900) Hours SV X 100
3000 Hours BCWS

(30.0% )

| Office of BROOK
4 Science NATIONAL L i%%rom
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Schedule Performance Index

Work Completed or BCWP
Work Planned BCWS

2100 Hours BCWP

3000 Hours BCWS

PP =5" Office of
4 Science
U.S. DEPARTMENT OF ENERGY 1 5 9

SPI

.70 SPI

/0% Efficiency to Schedule I
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Cost Variance as a Percentage

$ Cost Variance X 100 = % CV
$ BCWP

X 100 = (21.3%)

($22.4) CV

WO, Cffice of BROOKHEMEN
4 Science  aa~ N ATIONAL La
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Cost Performance Index

Work Completed or $ BCWP
Actual Cost $ ACWP

$105.0 K BCWP

.82 CPI
$127.4 K ACWP

P %&> Office of BROOK
A TO RY
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To-Complete Performance Index:
f red i
(TCPIEAC)

TCPlgye = Rema:;_li_rclzq Work |

BAC - BCWP
EAC - ACWP

= $300.0-$105.0 - gg
$350.0* - $127.4

*CAM re-estimate of EACI

PP =S" Office of BROOK
4 Science NAT[ONA L L ORY
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JCPl..e 10 Not Exceed the BAC

TCPl 5, = Remaining Work |
Unspent Budget

- BAC-BCWP
BAC - ACWP

= $300.0 - $105.0 = 1.13
$300.0 - $127.4 I

PP =S" Office of BROOK
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Cost
Performance
Index
(CPI)

14

13

1.2

11

Months From Start

TCPlgac

PP =S" Office of
Science
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Index Comparisons

"CPloy = 82%
" TCPI go= 113%
" TCPl o= 88%

P& Office of
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Schedule Conversions: Ahead/behind

Months A/B = Schedule Variance
Average Monthly BCWS

= $45.0 _ 1.5 Months Behind
$30.0

| Office of BROOK
4 Science NATIONAL L i%%rom
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Ahead/behind At-Completion Projection

Projected Months A/B At-Completion

_ BAC-=(BAC/SPI)
Average Monthly BCWS

$300.0 —=($300.0/.7)
$30.0

VA Office of B'““““L%
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Assessing Realism of Reported EAC

AC + Calculated ETC

= AC + BAC - EV
Performance Factor

*Independent EAC

PP =5" Office of
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IEAC* Based on Performance to Date

IEAC = AC + BAC-BCWP _ BAC

CPI Cumulative CPI

= $127.4K + $300.0K - $105.0K
.82

= $365.2K

. : :
rJ Office of Independent Estimate at Completion BROOK
u.s. DE;ARTMENT?F’E?E’R’G?e 1 6 9 Moo O HAvEN o (é O o
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IEAC Based on Recent Performance

IEAC = ACWP + BAC - BCWP
3 Month Moving Avg

= $127.4K + $300.0K - $105.0K
.85

BCWP ACWP
Now XXX yvyy
Now -1 XXX yyy

= $356.8K

r@@ Office of BROOKHEVEN
/ Science NATIONAL U!i? ORY
U.S. DEPARTMENT OF ENERGY 170 BROOKH&\ZI%N SCIENCE



IEAC Based on Combination of Cost and

Schedule Performance — One OEtion

?

IEAC = ACWP +  BAC-BCWP
(.2)SPI + (.8)CP!I

.80

= $371.2K

PP =S" Office of ROOK EN
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IEAC Based on Combination of Cost and

—>chedule Performance — Most Frequently

IEAC =

Used Option
ACWP +  BAC-BCWP
SPI X CP!

= $467.1K

= $127.4K + $300.0K - $105.0K

574
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IEAC Formulas Used by PARS I

EAC1=ACW
EAC2=ACW
EAC3=ACW
EAC4=ACW

EAC5=ACW
0.2SPlcum)

A

Pcum+(BCW
Pcum+(BCW
Pcum+(BCW
Pcum+(BCW

Pcum+(BCW

R/IC
R/IC
R/IC
RIS

vy U U U

cum)

cum X SPlcum)
3-mo avg)

cum)

R/(0.8CPlcum X

6. Note: Weights assigned to CPI and SPI for IEACS5
calculation cannot be changed by user.

.@M Office of
/ Science
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EAC Comparisons

The probable range of Completion Cost
Based on Caglculated EACs

Schedule BCWS

Variance
(BCWP - BCWS)

Cost Variance
(BCWP - ACWP)

N

IEAC 3

IEAC 2
IEAC 1

Reported
EAC

Time

Office of
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EVMS Processes

_ *  Authorizing the Work
Org anize «  Accounting for Costs
*  Assessing Progress
* Analyzing Deviations
*  Forecasting Outco

Plan Managing Change
* Internal Changes
+ External Changes

+ Re-Baselining

« Define Project Objectives

*  Work Breakdown Structure

*  Preliminary Project Schedule
*  Proposal/Business Case

Execute
Monito

* Finalize the Project Baseline

*  Work Breakdown Structure

* Budget & Schedule

* Schedule & Budget Reserves
+ Risk Management
*  Project Execution Plan

Control

W76, Office of 0OKIIUEN

< Sctence 17 NATIONAL LABORATORY
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Change Control Objectives

® Maintain the integrated technical, schedule,
and budget baseline, ensuring that it reflects
all authorized work.

" To Incorporate authorized changes to the
PMB In a timely and traceable manner

®" To allow only authorized changes and
revisions

" Document changes to maintain the PMB's
Integrity

PP =S" Office of ROOK EN
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PMB Baseline Management

" Crucial for properly documenting, approving
and implementing changes to PMB

" For determining If the project is in danger of
exceeding the Contract Budget Baseline or
the Program Baseline

" Contract changes are required for
Implementation of changes to the Contract
Budget Base [CBB]

P S| Office of
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Change Control Challenges

" It Is iImportant that the change control
process to provide traceability (visibility) to
what is being changed (scope, budget,
schedule), what prompted the change, and
budget sources

" Changes not processed to solely to correct
variances

" Baseline changes cannot change history!

? Office of BHOOK EN
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Baseline Traceability
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Proiect Baseline Log

Entry

Description

1. Initial
Baseline

2. MR to
WBSE
1.2.4

3. Approved
CR #21

| 7 Office of
Science

U.S. DEPARTMENT OF ENERGY

Distributed

Budget

+250.5

+2.6

+3.4

Total

+250.5

253.1

256.5

Undistributed

Budget

+10.0

180

Total

+10.0

A

Management

Reserve

Total

+20.0§ +20.0

Contract
Budget Base

A

+280.5

Total

280.5

280.5

284.2
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NL PCR

I . . . e
Mational Synchrotron Light Source Il Project Change Request ([PCR) Fage 1
Ingtructions: 1 Provds delsiled s¥scrments sz sporopdste and creck e box b indicete & documest s saches.

Section 4
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Cost [] Adminisiragve [] 40 210 0 @=0O «0O =O
Use of maragement reseree? ¥ [] N[ Pjact Levels ———LCE Lavee —

Wse of contimgency funds® ¥ [] N[ Fihim PCR require= = prased impe—eriston check here. [

Section B

Summary of charge: AHachment=? ¥[]

Technizal change  Cescrpton |incude imerdaces wih other dements) Afachmerts™ v [

Cietailed cost esbmate with basis for esimabe  Descaphon with ke Tokel cheange in 3K AHachment=" ' []

Cost baseline impact Onig. cost §K Ext reamed E=t crange, 3 Firal badgeted cosz, $K

Ce==cmphion Finchment=? v [] EAC orRmk D%

Schedule impact P men=? Y [

Adminisirative mpact Labar cosis [] Makessl cosis [] Changes WESE didionany™ ¥ [ W[ 'Y, highest WES level s¥ed=d- 4[] 3 2]

r@ Major=§100K]) procursment [] Descrpion Documeniation uzdels requred? Y [] W[ SRacheents™ ¥ [ 5["
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Examples of Allowable Changes

" Use MR to revise CA budgets for new work
within the scope of the contract

" Re-plan future WPs and future portion of
open WPs within CA constraints

®" Transfer work and associated
budget between CAs

" Re-plan [re-baseline?] per customer
agreements

PP =S" Office of ROOKHELAUEN
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Examples of Unallowable Changes

" Retroactively change budgets or costs for
accomplished work

" Budget is not transferred with work
" Re-open closed work packages

" Make undocumented or untraceable changes to
project baseline

( o BROOKHEVEN
-4 Science NATIONAL LA ORY
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Re-planning vs. Re-baselining*

Re-planning can lead to minor changes in baseline phasing, but is
not a form of re-baselining
= Relates to routine re-planning actions associated with:

» Rolling wave process

= “Typical” MR transactions

= Shifts of work and planning packages that don’t affect any higher level
milestones or control account constraints

Re-baselining relates to broad (i.e., many control accounts),
significant:

= |Increases/decreases to future work and budgets

= Shifts in phasing of work and, possibly

= Shifts in timing of contractual milestones

*These are unofficial definitions since there are no formally documented definitions for these terms

y Office of
4 Science 185 Ngﬁgglf%
E

U.S. DEPARTMENT OF ENERGY

BROOKHAVEN SC

[ORY



Re-baselining Is done when?

" Major changes to technical approach

" Changes in funding [does not
necessarily result in “single point
adjustments” to existing variances]

" Significant rate changes

PP =5 Office of ROOKHEAEN
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EV Report Analysis

Exercise

76 ) Office of BROOKHELAVEN
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Earned Value Report Analysis

Questions:

1. What are the cumulative cost and schedule variances in
dollars and percent?

2. What variance, if any, is the contractor forecasting to the
PMB? To the contract target cost?

Calculate the SPI and CPI.
What is the project percent completion?

At what level of efficiency must the contractor perform the
balance of work in order to meet the reported EAC?

6. Calculate an independent EAC using whatever
performance factor you consider appropriate.

7. Can you forecast projected months ahead/behind at
completion?

ok w
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EARNED VALUE REPORT

DOLLARS IH: Thousands

Page 1 of 1

1. CONTRACTOR 2. CONTRACT 3. PROGRAM 4. REPORT PERIOD
a. HAME a. HAME a. HAME a. FROM (CCYYMMOD)
Waste Processing, LLC Waste Processing Plant _ 20021201
b. LOCATION (Address and ZIP cade) b. HUMBER Waste Processing Plant
AD001 9-54-C-0157 b. TO (CCYYMMOD)
Sunnyside, CA c. TYPE d. SHARE RATIO | b. PHASE (X ane) 20021231
CPIF 15085 5515 | | ROT&E [ | PRODUCTION
5. AUTHORIZED CONTRACTOR REPRESENTATIVE
a. HAME (Last, First, Mictdle Initial) b. TITLE c. SIGHATURE d. DATE (CCY¥MMDD)
Prog Mor 20030108

6. CONTRACT DATA

a. ORIGIHAL CONTRACT TARGET COST b. HEGOTIATED CONTRACT CHANHGES ¢. CURREHT TARGET COST 2. + £.) d. ESTIMATED COST OF AUTHORIZED
UHPRICED WORK
$228,900 $63,520 $292 420 $0
e, CONTRACT BUDGET BASE . + ) f. MAHAGEMEHNT ESTIMATE AT g. YVARIAHCE AT COMPLETIOH (2. - 7) h. OVER TARGET BASELINE DATE
COMPLETION (oYY MMOO)
$292 420
7. PERFORMAHNCE DATA
CUMULATIVE TO DATE AT COMPLETION
ITEM EUDGETEDCOET ACTULL COET WAR IGNCE
WORK WORK WORK
SCHEDULED PERFORMED PERFORMNED SCHEDULE COET EUDGETED ESTIMATED waR ILNCE
1) (2) i5) 4) i5) (8) 7) (8 3]

a. WORK BREAKDOWH STRUCTURE ELEMENT

1.0 Waste Processing Plant 2 20,775 25,348 22,235 4,477 6,887 234 76 504 350

2.0 Laboratory 2 24772 23,50 26,008 1,266 2,502 82 404 83 255 7B

3.0 RX-1 Equipment 2 £,200 £,185 £ 406 214 21 23,026 73,230 213

4.0 Training 2 274 71 285 -3 14 1,930 1,930 o

5.0 Support Equipment ) 119 115 114 -4 1 2,306 2,386 0

6.0 System Test 2 6,497 5,655 £.,975 332 -1,220 26 521 26,995 114

7.0 Project Management 2 7570 7,380 7.470 -190 a0 18,236 18,836 o

8.0 Data ) 886 a11 a1 25 0 8,362 8,062 200

9.0 Spares 7 o 0 o o 0 500 £ 600 D
[OH] - OWERHEAD 2 i 0 i i 0 i 0 o
b. COST OF MOHEY 2 1] 1] 1] 1] 1] 1] 1] 1]
¢. GEMERAL & ADMINISTRATIVE 2 10,451 5,504 11,028 047 -1.524 33,790 33 474 134
d. UNDISTRIBUTED BUDGET 1] 1] il
e. SUBTOTAL (Ferformance Measurement Baseling) 86,733 78,874 1,822 -7 858 -12 547 230,438 231 960 -1.522
f. MAHAGEMENT RESERVE 2 11,982
g. TOTAL 56,733 78,875 01,522 7,858 12,647 202 420

CLASSIFICATION (1A hen filicd in)
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Element: 1

Waste Processing, LLC A00019-84-C-0157 CPIF RDT&E
Snake Chart Name: Waste Proc Plant

2002
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

250"

200

150

100

50

L L 5—--=_—Ig

—3— BCWS 2.2
—e— BCWP 1.8
—8— ACWP 1.8
—&— BAC 228.9
—— 208.1

4.7 85 123 164 209 272 36.2 46.7 594 732 86.7
4.3 7.0 99 137 181 240 324 411 526 65.7 789
4.3 81 120 162 213 278 377 493 630 779 915
228.9 235.8 251.7 266.5 278.8 2924 2924 2924 2924 2928 2924
208.1 217.1 2329 2452 2575 2749 277.0 281.6 2834 2727 2820



Waste Processing, LLC A00019-84-C-0157 CPIF RDT&E
Element: 1 Cumulative Variance Name: Waste Proc Plant

SUOI||IN Ul S1ejjoQ

r*Ccost 00 00 -20 -20 -24 -3.2 -37 -5
= SCHED -0.3 -0.3 -15 -24 -26 -28 -32 -3.
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CBB vs. PMB Over Time

$350,000
CBB
//
$300,000 e
PMB
$250,000

$200,000

I CBB

$150,000
PMB
$100,000
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Monthly Data

JAN 02| FEB 02| MAR 02| APR 02| MAY 02| JUNO2| JULO2| AUGO02| SEPO02| OCT 02| NOV 02| DECO2
BCWS $2,153 $4,687 $8,507| $12,287| $16,381| $20,909| $27,200| $36,228| $46,735| $59,420| $73,182 | $86,733
BCWP $1,845 $4,347 $7,032 $9,929| $13,735| $18,060| $24,045| $32,428| $41,147| $52,558 | $65,671| $78,875
ACWP $1,845 $4,347 $8,060| $11,964| $16,161| $21,263| $27,778| $37,748| $49,268| $62,969 | $77,888 | $91,522
CBB $228,900( $228,900| $241,992| $262,151|$271,323|%$294,393 | $292,420|$292,420 |$292,420 |$292,420 |$292,420 |$292,420
PMB $208,071| $208,071| $219,992 | $238,319| $246,657 | $271,042 | $269,068 | $269,068 | $269,068 |$269,068 |$269,068 {$280,438
EAC $208,071| $208,071| $223,326| $243,323 | $249,990($273,102 [$274,883 | $276,983 | $281,600 |$283,388 |{$283,438 {$281,960
| 7 Office of
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EVMS Processes

_ *  Authorizing the Work
Org anize «  Accounting for Costs
*  Assessing Progress
* Analyzing Deviations
*  Forecasting Outcomes

Plan « Managing Change
* Internal Changes
+ Define Project Objectives + External Changes
*  Work Breakdown Structure * Re-Baselining
*  Preliminary Project Schedule
. Proposal/l%/usinjess Case Execu_te &
Monitor

* Finalize the Project Baseline

*  Work Breakdown Structure

* Budget & Schedule

* Schedule & Budget Reserves Control
+ Risk Management
Project Execution Plan
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More Questions?

James Wrisley

EVM Solutions, Inc.

9070 Lakes Blvd.

West Palm Beach FL 33412

561.694.1615
Jwrisley.wpb@hotmail.com
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